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[Scope of Claims for Patent] 

[Claim 1] A catching detecting apparatus comprising a first 
pressure sensing unit that is arranged to be flexible along 

10 a shape of a sliding door of a vehicle; a first determining 
unit that receives a signal from the first pressure sensing 
unit to determine catching of a material between a body 
opening of a vehicle and the sliding door; a window opening 
provided in the sliding door of the vehicle; a window 

15 opening and closing unit that opens and closes the window 
opening; a second pressure sensing unit that is flexibly 
arranged on at least one of the window opening and closing 
unit and the window opening; and a second determining unit 
that receives a signal from the second pressure sensing 

20 unit to determine catching of a material in between the 
window opening and the window opening and closing unit, 
wherein the first and the second pressure sensing units 
respectively include first and second piezoelectric sensors 
with flexibility that generate output signals corresponding 

25 to deformations therein. 
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[Claim 6] The catching detecting apparatus according to any 
one of claims 1 to 5, further comprising a controller that 
stops or opens the sliding door or the window opening and 
5 closing unit during an opening operation thereof based on a 
catching detecting signal from the determining units. 

[0019] Next, a catching determining procedure will be 
explained below. When a material is caught between the 

10 sliding door 1 and the body opening 9, the material 

contacts with the piezoelectric sensor 7, so that the 
piezoelectric sensor 7 is deformed by pressing from the 
material. Fig. 6 is a characteristic diagram of an output 
signal V of the filtering unit 41, a determination output J 

15 of the catching determining unit 42, and an application 
voltage Vm to the driving unit 33 at a time of the 
deformation. In Fig. 6, V, J, and Vm are shown on a 
vertical axis in a descending order, while time t is shown 
on a horizontal axis. A voltage of +Vd is applied to the 

20 motor of the driving unit 33 at time tl so that the sliding 
door 1 is driven in the closing direction thereof. When 
catching occurs, a signal (a signal component larger than a 
reference potential VO in Fig. 6) corresponding to 
acceleration of deformation of the piezoelectric sensor 7 

25 is outputted from the piezoelectric sensor 7 according to 
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piezoelectric effect. When the amplitude V-VO from VO on 
the vertical axis V is equal to or more than DO, the 
determining unit 42 determines that catching has happened 
to output pulse signals of Lo->Hi-^Lo as a determination 
5 output at time tO. When receiving the pulse signals, after 
the controller 32 stops voltage application of +Vd to the 
driving unit 33, it applies -Vd to the driving unit 33 for 
a fixed time period to drive the sliding door 1 in the 
opening direction, thereby releasing the catching. It can 

10 be constituted to issue a warning, when catching is 

determined. When the catching is released, a signal (a 
signal component smaller than the reference potential VO in 
Fig. 6) corresponding to acceleration at which the 
deformation restores is outputted from the piezoelectric 

15 sensor 7. 

[0020] Whether V becomes larger or smaller than VO at a 
time of catching depends on a bending direction or a 
polarization direction of the piezoelectric sensor 7, 
allocation of an electrode (a side where the reference 

20 potential is set) , and the supporting direction of the 

piezoelectric sensor 7, so that the determination can be 
made at the determining unit 42 based on the amplitude |V- 
VO I from VO on the vertical axis V. In this case, catching 
determination can be made regardless of the magnitude of V 

25 to VO. 
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[0021] A similar operation is performed when catching of 
a material occurs between the window opening 20 and the 
window glass 21, 

5 [0027] Since the flexible piezoelectric sensor is 

arranged flexibly along the shape of the sliding door of 
the vehicle, and a similar flexible piezoelectric sensor is 
arranged on the window of the sliding door, catching of a 
material between the sliding door and the body opening and 
10 catching of a material between the window opening of the 

sliding door and the window glass can be detected according 
to the operation described above. 

[0032] Furthermore, since the catching detecting 
15 apparatus based on the piezoelectric sensor and the driving 
unit that drives the sliding door are provided and the 
controller that controls the driving unit so as to release 
the catching based on an output signal from the determining 
unit when catching is determined is provided so that the 
20 catching is released when the catching is determined, an 

opening and closing apparatus that can prevent unnecessary 
catching can be provided. 

[0038] According to the invention of claim 6, since the 
25 controller that stops or opens the sliding door or the 
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window opening and closing unit during a closing operation 
thereof according to a catching detecting signal from the 
determining unit, there is an advantage that unnecessary 
catching can be prevented because catching is released when 
5 catching is determined. 
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^mmtm 1 *5j:tf^f5 2oi'iE,^r'i^mL/cfi''i^s 

ttIX^/'c<^C)^n-?ncOA*g|5tc4uU>TBuIBES-b>-9* 
j%itc T' # § V ^ o /c^jM^/)^$) 

[0 0 3 6] t/cilS^ltll^O^BjiiCctntf, *|S5<0X^ 50 



i|f r^fl 2 0 0 2 - 7 0 4 1 8 

^ F F7c0ff^ttlcrSoTM^^tcgfil5^nfc^ 1 OS 
ESPi:, mi^OX^-r FF7ti:-pi^/c.m^Pa5«L, CCD 

stnip^iP^inji^j-r s»jmf5Pt > c (omMYmtmim 
ma^wprj: < t *>-75ric@si5^n/c^ 2 (dse^p^ ^ 
mt^m 1 coSEgi5;&tf^ 2 co,®Ea5coth:ti{i^tca-::Jt 
\mEmi\m:^^7'^\mmttM^7^^-c f ft ^orb^ 

Ot^{j^C)Jj>t^iZb^SLa'Bgld^.^lPgI? ^ tu^^^ 

^ 1 0SEa5*5c};t;^2 0SEa5ti:^?Kti:jSi:fdi-^;& 
fg^t^^^f^M^-f^ L/c-2|5:(OftijS(7)Efll-t ^•'t^ 

[0 0 3 7] ^fcif5t<:^5^0^tci;nti\ :^il£DX5-r 

F h^TmmcY^'oxm&^mcm^i'^nrcm 1 ^dse 

gpi:, i|iilOX^>CFF7Jcou^/'c^|jypg|5t. COS 

r^pgi5^r^^r^t*^.^rff^r^gpi: . c o^r^^^r^gp t mm?^ 

pgpo^>^< ^^-7itciaiS:^n/cS2 0SEgP^. h5 

E?B 1 (omm(m&MmRmizo)mEm'ibo)2'o 

Ofi^^Stt 0 Me i iljmo TKf'-r ffflP gp BulSX ^ 

^^^tmii^. mmm 1 ts^mi 2 o^n^nosEr^p 

4oJ:tf^2 0Em-tr>^t^l^a'r^OT% 

-:::>-e?^^. t/c. 2^0Ev{|-tr>^t^)Jy>^?^C(^a^S-^t^ 
O TEtt-b >"9-0? I ^ m Lti^m^X^^ i: I ^ o fux/jm/j'^ 

[0 0 3 8] ^fcmmie^mnc^mi. m'/^^m^^ 

O0^^?^3A^l^mS^lCcfcOMf^ft^OX7^ F F7^fc 
t>OT\ j*^jZ^^^J)iE0*tc(ii^^}2^^;&f«T^OT'^ 

[nsofS^^^iJiB^] 

[^ 1 ] ^m\<o-'Mmm(ommm^'^^^itimmR 

[iii2] ^lOA-A' f^ikmirc^f'fmmm^m 
[113] \ny^m(D!fmtmhmm 

[me] (Risso«gp;b^iE,oaitifi^v. i3»^^i2^^*»j 
^a5oiij^ai;^j , ^-:$?^oaiipmEVm^^'r!ifit 

d 

[117] fRi^Mo}i^^ii^^^m^io2*oEm-t>tf 
[n 8 ] (pj^^or* ^iA^^Hii^ao 1 *oEm-b ^'•t 
m 9 ] i5igHo}3«5^jAi?^<^tiigao«^#aos 2 o 
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(7) 

n 

m 

[mil] mmm(om^}h3^^mmm(0 2:^<ozm'ty 

1 Xy-Ch'V7 

7. 2 7. 5 5 El-fe>-9- 

9 ^nxvr^ipgp 

[mi] 

6. 2 6 JEm^>-9-rtM©JA5ltt<* 




1 1 



ItPfg 2002-70418 

1 1 >tCT>r 

1 3 m^i^mwm 

1 4 ^jbmm imm) 

1 5 5^fpij«fii mm) 

1 6 

1 9 Wj^m 

3 is 3 4. 6 2, 6 4 

4 4, 4 6, 5 K 54, 5 6. 6 6 SJntt (€^1^ 
^) 

3 3. 3 6 mm^m 
3 2, 3 5 mm^m 



[m2] 

1 0 

1 2 




[113] 



7 ;i:m-fe>^t 

1 4 'p/c»mm 

1 5 ^ffi^UMi 
1 6 

1 9 MA^tt 
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(9) 



002-70418 



2 0 



2 1 



2 6 



5 6 flE«-bi'* 

55 6 
\ / 



SIS 





31 (34} 49 



1 1] 



3 3 (3 8) 



6 4 n^^m 



2 0 2 1 



2 0 2 1 



6 2 Jjaj^f^Sf 
6 6 



55 6 





35 38 27 




3 3 3'2 



3 3 3'2 



-9- 



(10) !|$P,a 2002-704 18 

Oimm^ &U FtS?-A(##) 2E052 AA09 CA06 DA03 DA04 DA08 

:;^RS)??Pmm;^?PW1006Stl!i ttiTHgi DB03 DB04 DB08 EA14 EA16 

)?g^1*^#*±rt EB01 EC02 GA08 GBOO GB06 

GC06 GD03 GD09 HA01 KA13 
KA15 KA27 
3D127 AA02 CB05 DF04 
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